HIF-1alpha attenuates tumor growth in spite of augmented vascularization in an A549 adenocarcinoma mouse model.
The hypoxia-inducible transcription factor, HIF-1, adapts cells to low oxygen tension. In addition to the activation of angiogenesis by induction of VEGF, HIF-1 may trigger hypoxia-induced growth arrest and apoptosis. The aim of this study was to analyze the overall effect of HIF-1 on tumor growth in a mouse model, employing human lung adenocarcinoma A549 cells. The A549 cells were transfected to overexpress HIF-1alpha. These cells displayed decreased proliferation, cell-cycle entry, colony formation in soft agar and elevated levels of apoptosis, when compared to control cells transfected with empty vector. The cells were employed in a tumor model by subcutaneous injection into CD-1 nude mice. Persistent overexpression of HIF1alpha and VEGF was demonstrated in these tumors. The HIF-1alpha-overexpressing tumors displayed less tumor growth when compared to tumors formed by control cells. Tumors derived from HIF-1alpha-overexpressing cells revealed an increase in apoptosis when compared to control tumors, in spite of a marked increase in vascular density. We conclude that in lung A549 cells, overexpression of HIF-1alpha negatively affects tumor growth due to decreased proliferation and increased apoptosis, despite augmented angiogenesis.